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7KH QHHG WR HYDOXDWH WKH SHUIRUPDQFH RI WKH WHDFKLQJ VWDII DW DJULFXOWXUDO LQVWLWXWLRQV RI KLJKHU HGXFDWLRQ DQG
UHVHDUFKFUHDWHVSUHFRQGLWLRQVQHFHVVDU\WRFRPSO\ZLWKWKHGHPDQGVRIWKHRFFXSLHGSRVLWLRQDQGSURIHVVLRQDOVNLOOV
DQG DELOLWLHV RI WKH HYDOXDWHGSHUVRQV ,W LV DOVRQHHGHG WR HQVXUH DPRWLYDWLRQ V\VWHP DV HIILFLHQW DV SRVVLEOH WR
LPSURYHWKHOHYHORILQGLYLGXDOSHUIRUPDQFH%DVHGRQWKHVHSHULRGLFDVVHVVPHQWVRISURIHVVLRQDOSHUIRUPDQFHZH
VKRXOG LGHQWLI\ FHUWDLQ FRPPRQ FRPSRQHQWV LQ RUGHU WR GHWHUPLQH WKH VDODULHV DQGRU ERQXVHV GHSHQGLQJ RQ WKH
LQGLYLGXDOSHUIRUPDQFHRIWKHWHDFKLQJVWDIIZLWKLQDFHUWDLQSHULRG
,QGLYLGXDO SHUIRUPDQFH UHIOHFWV ERWK TXDQWLWDWLYH DQGTXDOLWDWLYH UHVXOWV REWDLQHGE\ WKH OHFWXUHU EDVHG RQ WKH










ZKLFK DUH VSHFLDOL]HG GHSDUWPHQWV )RUHLJQ /DQJXDJHV 6RFLDO 6FLHQFHV 0DQDJHPHQW 0DUNHWLQJ DQG
3URFXUHPHQW (FRQRP\ DQG ,QWHUQDWLRQDO (FRQRPLF 5HODWLRQV )LQDQFH DQG %DQNLQJ 7RXULVP 7RPL܊D
7RPD









DW DJULFXOWXUDO +(,V 2XU UHVHDUFK LQFOXGHG  OHFWXUHUV RI WKH )DFXOW\ RI (FRQRPLFV RI WKH 6WDWH $JUDULDQ
8QLYHUVLW\RI0ROGRYD7KHSHULRGRI DQDO\VLV LV 'DWDZHUHFROOHFWHGEDVHGRQ WKH5HSRUWVRQ WKH
6FLHQWLILFDQG,QQRYDWLYH$FWLYLW\RIWKH6WDWH$JUDULDQ8QLYHUVLW\RI0ROGRYDLQWKHSHULRGPHQWLRQHGDERYH7KH
PDWKHPDWLFDOSURFHVVLQJRIWKHSULPDU\GDWDZDVSHUIRUPHGE\PHDQVRIWKHDSSOLFDWLRQVRIWZDUH'($39HUVLRQ
 GHYHORSHG E\ 7 &RHOOL &RHOOL  7KHUH DUH WZR W\SHV RI OLQHDU SURJUDPPLQJ XVHG WR HYDOXDWH WKH
SHUIRUPDQFHRIGHFLVLRQDOXQLWV7KHILUVWPHWKRGLV%&&ZKLFKH[SOLFLWO\VWDWHVZKDWUHVRXUFHVVKRXOGEHXVHGWR
JHW WKH SULRULW\ LQ WKH FRPSHWLWLRQ DQG WKH VHFRQG OLQHDU SURJUDPPLQJ PHWKRG LV &&5 ZKLFK GHILQHV WKH
UHODWLRQVKLSEHWZHHQSHUIRUPDQFHDQGYDULDEOHV,13872873877DNLQJLQWRFRQVLGHUDWLRQWKDWWKHSULPDU\GDWD
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+DYLQJHYDOXDWHG WKH OHFWXUHUV¶DFDGHPLFSHUIRUPDQFH LQDFFRUGDQFHZLWK WKHSULPDU\GDWDZKLFK LQFOXGH WZR
RXWSXW YDULDEOHV < DQG< DQG WZHOYH LQSXW YDULDEOHV ; ; E\PHDQV RI956 YDULDEOH UHWXUQV WR VFDOH
PRGHODQG'($PXOWLVWDJHZHKDYHUHFHLYHG WKH OHFWXUHUV¶HIILFLHQF\VFRUH7DEOH LQFOXGHVUHVXOWV IRUHDFK
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7KHQH[WSODFHEHORQJVWRWKHOHFWXUHUVZKRKDYHQRVFLHQWLILFGHJUHHWKHLUUDWLQJLV3K'VDUHRQWKHODVW
SODFH ZLWK WKH UDWLQJ RI  7KH OHDGLQJ VKDUH RI 'RFWRUV +DELOLWDWXV LV H[SODLQHG E\ WKHLU YDVW H[SHULHQFH
DFFXPXODWHGGXULQJ WKH\HDUVRI UHVHDUFKDQG WHDFKLQJSUDFWLFH7KRVHZKRGRQRWKDYHDQ\VFLHQWLILFGHJUHHDUH
XQH[SHFWHGO\RQ WKH VHFRQGSODFH7KHRQO\H[SODQDWLRQ WR WKDWSKHQRPHQRQ LV WKDW WKLV FDWHJRU\RI WKH WHDFKLQJ
VWDII ZRUNV RYHU WKHLU 3K' GLVVHUWDWLRQV 7KHUHIRUH WKH\ DUH KLJKO\ PRWLYDWHG WR ZULWH PDQ\ VFLHQWLILF DUWLFOHV
PRQRJUDSKVQRWHVVWXGHQWV¶JXLGHVHWFDQGWRILQDOO\REWDLQDVFLHQWLILFGHJUHH,QVWHDGWKRVHZKRKDYHDOUHDG\
REWDLQHGD3K'GHJUHH DUH LQ WKHSHULRGRI VWDJQDWLRQ IURP WKH VFLHQWLILFSRLQWRIYLHZDVPRVWRI WKHPGRQRW
LQWHQGWRPRYHKLJKHURQVFLHQWLILFMREODGGHUE\REWDLQLQJWKHGHJUHHRIGRFWRUKDELOLWDWXV

















7KH KLJKHVW OHYHO RI DFDGHPLF SHUIRUPDQFH LV DFKLHYHG E\ WKH GHSDUWPHQW RI )RUHLJQ /DQJXDJHV LW LV
GHWHUPLQHGE\ WKH IDFW WKDW WKH OHFWXUHUVRI WKLVGHSDUWPHQWEHLQJ IOXHQW LQPDQ\ IRUHLJQ ODQJXDJHVKDYHD ODUJH
DFDGHPLFDFWLYLW\E\FROODERUDWLQJWUDQVODWHVFLHQWLILFDUWLFOHVWH[WERRNVPRQRJUDSKVHWFZLWKPDQ\UHVHDUFKHUV
IURP GLIIHUHQW DUHDV RI VFLHQFH KRUWLFXOWXUH YHWHULQDU\ PHGLFLQH DJURQRP\ HWF DV FRPSDUHG WR OHFWXUHUV RI
VSHFLDOL]HGGHSDUWPHQWV ,W LV IROORZHGE\SHUIRUPDQFHE\ WKH WHDFKLQJVWDIIRI WKH'HSDUWPHQWRI0DQDJHPHQW
6XFKSRVLWLYH UHVXOW LV H[SODLQHGE\ WKH IDFW WKDW WZR WKLUGVRI WKHKLJKHVW VFLHQWLILFGHJUHHKROGHUVRI WKH
)DFXOW\DUHPHPEHUVRIWKDWGHSDUWPHQW7KHLUKLJKSHUVRQDOFRQWULEXWLRQVKDYHDVLJQLILFDQWSRVLWLYHLPSDFWRQWKH
RYHUDOO SHUIRUPDQFH RI WKH GHSDUWPHQW 7KH WKLUG SODFH E\ DFDGHPLF SHUIRUPDQFH EHORQJV WR WKH'HSDUWPHQW RI
0DUNHWLQJDQG3URFXUHPHQWRIWKHWRWDOQXPEHURIWKHPHPEHUVRIWKLVGHSDUWPHQWDUHDVVRFLDWH
SURIHVVRUVDQGKROGVD3K'GHJUHHDWWKHVDPHWLPH7KHVHOHFWXUHUV¶DYHUDJHDJHLV\HDUVROGEHLQJDWDKLJK
OHYHO RI SURIHVVLRQDO H[SHULHQFH DQG D FRUUHVSRQGLQJ DFDGHPLF SHUIRUPDQFH 7KH VFRUH RI WKH 'HSDUWPHQW RI
7RXULVPLVSRLQWVOHVVDQGHTXDOV7KHDFDGHPLFSHUIRUPDQFHRIWKLVGHSDUWPHQWLVEDVHGRQWKHIDFWWKDW
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RQO\RQHOHFWXUHUKROGVWKHDFDGHPLFWLWOHRIDVVRFLDWHSURIHVVRUDQGRQO\RIWKHOHFWXUHUVKDYHD3K'GHJUHH


















WKDW LQIOXHQFHGGLUHFWO\ WKLVVFRUHRIRI WKHDERYHPHQWLRQHG OHFWXUHU)DFWRU LVGHGLFDWHG WR WKHGDWD WKDW
UHIOHFWWKHUDGLDOG\QDPLFVRIDFDGHPLFUHVXOWVLIWKHGDWDKDYHUHVXOWVZLWKDQHJDWLYHIDFWRURUWKLVLQGH[KDV
VRPHUHVHUYHVDVFRPSDUHGWRWKHPLQLPXPQHHGHGWRDFKLHYHDFDGHPLFSHUIRUPDQFHOHFWXUHUKDVVRPH
UHVHUYHV IRU DOO WKHRXWSXWV IURP WR,IZH DQDO\]H WKH LPSRUWDQFHRI WKHGDWD UHODWHG WR)DFWRUZKLFK LV
LPSRUWDQWZKHQZHWDNHLQWRDFFRXQWWKHPLQLPXPDFDGHPLFUHVHUYHZHVKRXOGVWDWHWKDWRXWSXWVDQGKDYH
WKHJUHDWHVWUHVHUYHVDVWRWKHLPSURYHPHQWRIWKHDFDGHPLFSHUIRUPDQFH
+DYLQJ DQDO\]HG WKH GDWD RQ )DFWRU ZH FDQ GLUHFWO\ FRPSDUH WKH DFDGHPLF SHUIRUPDQFH UHVXOWV RI OHFWXUHU
GXULQJ WKHPHQWLRQHGSHULRG)RU H[DPSOH OHWXV WDNH WKHGDWDREWDLQHG LQRXWSXW WKH UHVXOWREWDLQHG
HTXDOV WKHPLQLPXPQHFHVVDU\UHVXOW LV7KHUHIRUH WKHDQDO\]HG OHFWXUHUKDVDUHVHUYHRIDFDGHPLF
SHUIRUPDQFH  SRLQWV 0RUHRYHU KH KDV D UHVHUYH UHJDUGLQJ WKH WHQGHQF\ RI GHYHORSPHQW DQG REWDLQLQJ
DFDGHPLF SHUIRUPDQFH DV FRPSDUHG WR OHFWXUHU  UHVSHFWLYHO\ E\  DQG DV FRPSDUHG WR OHFWXUHU
UHVSHFWLYHO\E\7KLVDFDGHPLFUHVHUYHLVHQWLUHO\H[SODLQHGE\WKHIDFWWKDWWKHDQDO\]HGOHFWXUHU
KDVDVFLHQWLILFGHJUHHRI'RFWRU+DELOLWDWXVDQGDQDFDGHPLFWLWOHRIDVVRFLDWHSURIHVVRU+RZHYHUOHFWXUHUV














































6FLHQWLILFGHJUHH     




    
7KHQXPEHURILQWHUQDWLRQDOSXEOLFDWLRQVRWKHUDUWLFOHV     
7KHQXPEHURIQDWLRQDOSXEOLFDWLRQVDUWLFOHVLQMRXUQDOVRI
FDWHJRU\$%DQG&DQGRWKHUMRXUQDOVDQGFROOHFWLRQV     
7KHQXPEHURIQDWLRQDODQGLQWHUQDWLRQDOSXEOLFDWLRQV




    
7KHQXPEHURISDUWLFLSDWLRQVLQQDWLRQDODQGLQWHUQDWLRQDO
SURMHFWVDVFRRUGLQDWRU     
7KHQXPEHURISDUWLFLSDWLRQVLQQDWLRQDODQGLQWHUQDWLRQDO
SURMHFWVDVDPHPEHU     
7KHSHULRGRI3K'VWXGLHV     
7KHDJHDWZKLFKD3K'GHJUHHLVREWDLQHG     
3URPRWLRQRIVFLHQWLILFDFKLHYHPHQWVLQPDVVPHGLDDQG
HGXFDWLRQDUWLFOHVLQQHZVSDSHUVPDJD]LQHVHWF     
3DUWLFLSDWLRQDWVFLHQWLILFFRQIHUHQFHVH[KLELWLRQV
ZRUNVKRSVIDLUVDQGURXQGWDEOH     
7KHGDWDFRQFHUQLQJ6$80UHVHDUFKHVCVPLVVLRQVDQG







SHUIRUPDQFHRI WKH WHDFKLQJVWDIIRI WKH)DFXOW\RI(FRQRPLFV7KHPRGHOXVHG LV WKHZHLJKWHGDYHUDJHVFRUHRI
 DQG LWGLVWULEXWHV OHFWXUHUV DQG IDFXOW\GHSDUWPHQWVGHSHQGLQJRQ WKLV DYHUDJH2QH FDQDOVR DQDO\]H HYHU\





WKH OHYHORI LQGLYLGXDO OHFWXUHUVDQGGHSDUWPHQWVRIVWUXFWXUHIDFXOW\DERYHPHQWLRQHG7KHHYDOXDWLRQSHULRGZDV
VWDUWLQJ  XQWLO  LQFOXVLYH 7ZR PDLQ UHVHDUFK LQSXWV GDWD ZHUH VHOHFWHG RQ WKH EDVLV RI KROGLQJ WLWOH
VFLHQWLILFGHJUHHDQGWHDFKLQJDFWLYLW\RIOHFWXUHUVDQDO\]HG$VRXWSXWVWZHOYHYDULDEOHVWKDWGLUHFWO\H[SUHVVHVWKH
DFDGHPLFDFKLHYHPHQWRIHDFKOHFWXUHULQGLYLGXDOO\ZHUHVHOHFWHGLQWKHKLJKHVWDFDGHPLFSHUIRUPDQFHZLWKLQWKH
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)DFXOW\RI(FRQRPLFVLVUHJLVWHUHGDWWKH'HSDUWPHQW)RUHLJQ/DQJXDJHVZKLOHWKHORZHVWVFRUHLVREWDLQHGE\WKH
GHSDUWPHQW (FRQRP\ DQG ,QWHUQDWLRQDO (FRQRPLF 5HODWLRQV 7KHUHIRUH WKH ODVW GHSDUWPHQW PXVW LQWHQVLI\
UHVHDUFKDQGWHDFKLQJDFWLYLWLHV
7KH GLIIHUHQFHV DPRQJ WKH VFRUHV UHJLVWHUHG E\ LQGLYLGXDO OHFWXUHUV DQG GHSDUWPHQWV FRXOG GHWHUPLQH WKH WRS
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